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Genome-Wide Association Studies (GWAS) aims to identify the genetic causes of complex traits
and commonly measure the individual effect of the genetic markers. Although multivariate
genome-wide models such as penalized regression and random forests are more suitable for
capturing epistasis, they lack any control of the type 1 error. Model-x knockoffs, a recent solution,
provides a framework for False Discovery Rate (FDR) control with a wide range of multivariate
models. One limitation of model-x knockoffs is its lack of support for missing values which can
occur in Single Nucleotide Polymorphism datasets. In this work, we first introduce an imputation
algorithm designed to preserve the FDR control guarantee of the model-x knockoffs framework.
Next, we introduce a specialized imputation procedure for latent variable models which maintain
the theoretical guarantees in a computationally efficient manner. To test the developed methods,
we study how the missing data amount affects the power and FDR in different experimental
settings. Our simulations show that under different amounts of missing values, observations, and
two different families of distributions, FDR control is possible under the knockoffs methodology
even when missing values are imputed. Developed methods can be applied in different GWAS
such as the ones studying the use disorders and addictive behaviors.


mailto:koyund@rpi.edu
mailto:byener@gmail.com




Accessibility Report





		Filename: 

		KoyuncuDeniz-2022GECCRT-508c.pdf









		Report created by: 

		VNelson



		Organization: 

		SD Solutions LLC







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 3



		Passed: 27



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Skipped		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Skipped		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

